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(54) Display control apparatus, display control method and information recording medium 



(57) A display control apparatus has a display panel, 
which is placed in its inactive state through a user's op- 
eration when not being used, on the one hand, and Is 
placed In is active state when being used, on the other 
hand. After completing the display of video, the display 
panel is received automatically, thus ensuring protection 
of the display panel. It also prevents a beginning part of 
video from being hidden for a user. All video can be dis- 
played on the display panel that stands up in its pre- 



scribed active state. In the display control apparatus, a 
rotary motor driver and a slider motor driver are used for 
placing the display panel received in a receiver An en- 
coder detects whether or not the display panel is placed 
in its prescribed active state. When the active state of 
the display panel is detected, an output controller out- 
puts a video signal to the display panel for display 
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Description 

[0001] The present invention relates to a display con- 
trol apparatus, display control method, and an infomna- 
tion recording medium. Particularly, the present Inven- 
tion relates to a display control apparatus and display 
control method, which control the display of video on a 
display panel that is placed In its Inactive state when not 
displaying video, on the one hand, and Is placed In Its 
active state when displaying video, and to an informa- 
tion recording medium In which a programforthe display 
control is recorded. 

[0002] Recently, a variety of audio devices mounted 
on vehicles have been commercially available, and the 
need of displaying video on vehicles has also increased. 
Such video Includes Images of television broadcasting, 
information recorded in an optical disc (for instance. Im- 
ages like map infomiatlon recorded in a CD-ROM (Conn- 
pact Disc-Read Only Memory) or DVD-ROM used as 
part of a navigation system), and movie information re- 
corded in a recording medium such as a read-only DVD. 
[0003] In order to meet such need, various kinds of 
on-vehicle video display apparatus have been devel- 
oped. Of these, there is provided a video display appa- 
ratus in which a display panel (a video displaying unit) 
is retracted in a dash board when not displaying video, 
and is placed In a certain video-visible position from the 
dashboard only when displaying video. This allows the 
limited space of a vehicle to be used effectively and pre- 
vents the display panel from deforming due to solar heat 
or others, thus protecting the display panel from being 
deteriorated in performance. Generally, this type of vid- 
eo display apparatus is called an "in-dash monitor". 
[0004] The in-dash monitor has, for example, such a 
construction that Its display panel starts to move from 
Its in inactive state, I.e., its received or retracted state to 
Its active state, i.e., its extended state in response to the 
tum on of the vehicle ignition switch. Nonnally, it needs 
about 3 to 5 seconds to move the display panel from the 
inactive state to the active state. 
[0005] By contrast, when the display panel cun-ently 
placed in its active state is moved to its retracted state, 
the movement of the display panel is started in response 
to the tum off of the vehicle ignition switch. 
[0006] However, in the conventional in-dash monitor, 
displaying video on the display panel is started simulta- 
neously with the start to its active state. Thus, during a 
period of time of about 3 to 5 seconds In the beginning 
of displaying the video, the video will be displayed in the 
state that a user is unable to look it clearly. This leads 
to a problem that a certain period from the beginning of 
the video is always blind for a user. 
[0007] As for retracting the conventional display panel 
from its active state, the display panel is moved to its 
retracted state responsively to the tum off of the ignition 
key. Consequently, even when the display of video re- 
corded in an optical disc came to an end, the. display 
panel is kept extended, unless the ignition key is turned 



off. This causes another problem that the above-men- 
tioned performance protection to the display panel Is not 
fully attained. 

[0008] The present invention has been made to over- 

5 come the foregoing various Inconveniences. An object 
of the present invention is to provide a display control 
apparatus, a display control method, and an information 
recording medium in which a display control program is 
recorded, which are able to ensure performance protec- 

10 tion of the display panel by placing the display panel in 
its inactive state when the display of video comes to an 
end. without depending on operations of a user, and 
make it possible to display ail video on the display panel 
placed in its active state by preventing a beginning part 

15 of the displayed video from being out of view, the display 
panel being retractable in response to a user's operation 
when not displaying video and being placed In Its active 
state when displaying video. In the present invention, 
the "active state" means that the display panel Is kept 

20 visible, and the "inactive state" means that the display 
panel is kept invisible. 

[0009] On entering an active state of the display de- 
vice, the display of video is started by the display device. 
It is therefore possible to provide all of video to be dis- 

25 played, through the display device that has already been 
placed in its active or extended state. 
[0010] Therefore, for using the display device, which 
is retracted when video is not displayed and is extended 
when video Is displayed, it is prevented that the begin- 

30 ning of video to be displayed Is skipped from its display. 
The video that is subject to display Is entirely displayed 
by the active display device without fail. 
[0011] In cases where the completion of display of all 
pieces of video is detected, receiving the display device, 

35 which is now in its active state, is started. Hence, the 
display device can be retracted without operator's man- 
ual operations, ensuring higher perfomnance in protec- 
tion of the display panel. 

[001 2] Like the foregoing, for using the display device, 
40 which is retracted when video is not displayed and is 
extended when video Is displayed, all pieces of video 
that are subject to display can be displayed by the dis- 
play device without fall. 

[0013] Accordingly, video can be avoided from being 
45 displayed in an improper visible condition. 

[0014] On entering an active state of the display de- 
vice, the display of video is started by the display device. 
It is therefore possible that video that is intended is dis- 
played from the beginning by the display device that has 
50 already been extended. 

[001 5] Therefore, for using the display device, which 
is retracted when video is not displayed and is extended 
when video is displayed. It Is prevented that the begin- 
ning of video to be displayed is skipped from its display. 
55 The video that is subject to display is entirely displayed 
by the extended display device without fail. 
[0016] In cases where the completion of display of all 
pieces of video is detected, receiving the display device, 
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. which is now In Its active state, Is started. Hence, the 
display device can be received without operator's nnan- 
ual operations, ensuring higher performance in protec- 
tion of the display panel. 

[0017] Like the foregoing, for using the display device, 5 
which is retracted when video is not displayed and is 
extended when video is displayed, all pieces of video 
that are subject to display can be displayed by the dis- 
play device without fail. 

[0018] Accordingly, video can be avoided fronn being io 
displayed in an improper visible condition. 
[0019] The computer is made to function such that, 
on entering an active state of the display device, the dis- 
play of video is started by the display device. It is there- 
fore possible that video that is intended Is displayed from is 
the beginning by the display device that has already 
been extended or unfolded. 

[0020] Therefore, for using the display device, which 
is retracted when video Is not displayed and Is extended 
when video is displayed, it is prevented that the begin- 20 
ning of video to be displayed is skipped from its display. 
The video that is subject to display Is entirely displayed 
by the unfolded display device without fail. 
[0021] The computerfunctions so that, when the com- 
pletion of display of all pieces of video Is detected, re- 25 
ceiving the display device now in Its active state Is start- 
ed. Hence, the display device can be retracted without 
operator's manual operations, ensuring higher perfornn- 
ance in protection of the display panel. 
[0022] Like the foregoing, for using the display device, 30 
which is retracted when video is not displayed and is 
extended when video is displayed, all pieces of video 
that are subject to display can be displayed by the dis- 
play device without fail. 

[0023] Accordingly, video can be avoided from being 35 
displayed in an improper visible condition. 
[0024] In the accompanying drawings: 



FIGS. 1(a) to 1(c) are external perspective views 
each showing the construction and operations of an 
in-dash monitor according to an embodiment of the 
present invention; 

FIG. 2 is a side view showing the interna! construc- 
tion and operations of the in-dash monitor accord- 
ing to the embodiment of the present invention; 

FIG. 3 shows a block diagram showing an outlined 
electric configuration of a video display apparatus 
according to the embodiment of the present inven- 
tion; 

FIG. 4 is the first flowchart showing display control 
processing performed in the embodiment of the 
present invention; 

FIG. 5 is the second flowchart showing display con- 
trol processing performed in the embodiment of the 



40 



45 



present invention; 

FIG. 6(a) Is an external perspective view showing 
the inactive or folded state of a video display appa- 
ratus according to the first modification of the em- 
bodiment of the present invention, FIG. 6(b) shows 
an external perspective view showing an interme- 
diate state in the course of opening a front cover of 
the video display apparatus and FIG. 6(c) shows an 
external perspective view showing the active or 
opened state of the front cover of the video display 
apparatus; 

FIG. 7(a) is an external perspective view showing 
the inactive or folded state of a video display appa- 
ratus according to the second modification of the 
embodiment of the present invention, FIG. 7(b) 
shows an external perspective view showing an In- 
teimediate state in the course of opening a front 
cover of the video display apparatus and FIG. 7(c) 
shows an external perspective view showing the ac- 
tive or opened state of the front cover of the video 
display apparatus; 

FIG. 8(a) is an extemal perspective view showing 
the Inactive or folded state of a video display appa- 
ratus according to the third modification of the em- 
bodiment of the present invention, FIG. 8(b) shows 
an extemal perspective view showing the first inter- 
mediate state in the course of opening a front cover 
of the video display apparatus, FIG. 8(c) shows an 
external perspective view showing the second in- 
termediate state in the course of opening the front 
cover of the video display apparatus and FIG. 8(d) 
shows an external perspective view showing the ac- 
tive or opened state of the front cover of the video 
display apparatus; and 

FIG. 9(a) is an external perspective view showing 
the inactive or closed state of a video display appa- 
ratus according to the fourth modification of the env 
bodlmentand FIG. 9(b) shows an extemal perspec- 
tive view showing the active or opened state of a 
front cover of the video display apparatus; 



[0025] Referring to the accompanying drawings, a 
preferred embodiment of the present invention will now 
be described. 

[0026] The embodiment, to which the present inven- 
50 tion is applied, relates to a video displaying apparatus 
capable of displaying video obtained from an optical disc 
or broadcasting radio waves on an in-dash monitor 
mounted in an automobile. 

55 (I) Embodiment 

[0027] First, refemng to FIGS. 1(a)-1(c) to 5, one em- 
bodiment according to the present embodiment will now 
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be described. 

10028] FIGS. 1(a) to 1(c) are external perspective 
views showing the construction and operations of an In- 
dash nnonitor according to the embodiment. FIG, 2 is a 
side view showing the internal construction and opera- 
tions of the In-dash monitor of the embodiment. Further, 
FIG. 3 shows a block diagram outlining the electric con- 
figuration of a video display apparatus according to the 
present Invention, while FIGS. 4 and 5 show flowcharts 
of processing for display control performed by the video 
displaying apparatus. 

[0029] At first, the external view and outlined opera- 
tions of the in-dash monitor of the present embodiment 
will now be explained with reference to FIGS. 1(a) to 1 
(c). 

10030] As shown in FIGS. 1(a) to 1(c). the in-dash 
monitor IM of the present embodiment includes a dis- 
play panel D serving as a display device and a receiver 
K serving as a receiving device. When the in-dash mon- 
itor IM is unused, the display panel D is received in the 
receiver K, as shown in FIG. 1(a). 
[0031] The receiver K is mounted within a dashboard 
DB such that only the front thereof, including the front 
of the display panel D, Is exposed to the interior space 
of the automobile. 

[0032] To display video, it is required that the display 
panel D be extended or unfolded. In that case, as shown 
In FIG. 1 (b), the display panel D and an axis J for rotating 
the display panel D are drawn forward from the receiver 
K with a drawing rail R sliding on a guide of the receiver 
(refer to a solid-line arrow in FIG. 1(b)). 
[0033] After completely drawing the axis J and display 
panel D out of the receiver K, the display panel D is 
turned clockwise (in FIG. 1(c)) around the axis J. as il- 
lustrated by a solid-line arrow in FIG. 1(c). This action 
enables the display panel D to stand up, so that a display 
screen mounted on one side of the display panel D is 
located so as to face to a crew. Accordingly, a crew Is 
allowed to have access to the display panel D, 
[0034] In contrast, for receiving the display panel D 
after its use, opposite actions to the above actions will 
be done. First of all, the display panel 0 is tumed coun- 
terclockwise in FIG. 1(c) to fall down to a prescribed po- 
sition from which the display panel D can be pushed into 
the receiver K (refer to a dotted line in FIG. 1(c)). The 
fallen display panel D is slid on the drawing rail R. to- 
gether with the axis J, to be received In the receiver K 
(refer to a dotted line in FIG. 1(b) and FIG. 1(a). 
[0035] The foregoing actions can be performed by 
driving a motor for sliding the display panel D and axis 
J along the drawing rail R and a motor for rotating the 
display panel D about the axis J, both motors being de- 
scribed later. 

[0036] The internal construction and others of the in- 
dash monitor, which executes the foregoing actions, will 
be explained in detail using FIG. 2. 
[0037] As shown in F1G.2, the in-dash monitor IM of 
the present embodinnent comprises the foregoing dis- 



play panel D, made up of a liquid crystal panel or others, 
having on its one side a display screen G for displaying 
desired images, and a receiver K having therein a re- 
ceiving space KK in which the display panel D is re- 
5 ceived horizontally in FIG.2 when the monitor is not 
used. The receiver K is mounted in the dashboard DB 
with its front opened outside, as shown in FIG. 1. 
[0038] The display panel D is placed with the axis J 
in such a manner that the panel is rotatable about the 
10 axis J. When being unused, the display panel D is pulled 
into and received in the receiving space KK together 
with the axis J. By contrast, for using the display panel 
D. the panel is pulled out from the receiving space KK 
together with the axis J toward the left in FIG. 2, before 
it is rotated clockwise in FIG. 2 up to a stop position 
shown by a dotted line in FIG. 2, thus realizing a stand- 
up state of the panel at rest at the stop position. 
[0039] After use, the display panel D is rotated coun- 
terclockwise in FIG. 2 from the dotted line position 
shown in FIG. 2 to a position, which is shown by a solid 
line in FIG. 2, allowing the panel to be ready for being 
received in the receiving space KK. The display panel 
is then pulled into the receiver K together with the axis 
J toward the right in FIG. 2> which completes the receiv- 
ing of the panel. The solid-lined panel position in FIG. 2 
functions as a position for allowing the display panel D 
to be thoroughly received in the receiving space KK 
(without collisions of the panel to the inner walls of the 
receiving space KK during travel of the panel in the re- 
ceiving space). Hereinafter, the solid-lined panel posi- 
tion in FIG. 2 is referred to as a "receiving position." 
[0040] Both of the display panel D and the axis J are 
moved together along the drawing rail R movable in the 
right and left direction in FIG. 2 so that they are pulled 
out of or inserted in the receiving space KK. 
[0041] An encoder 1, which functions as a detection 
device, is coaxially attached to the axis J. The encoder 
1 generates a position detecting signal Se indicative of 
voltage approximately proportional to a rotational angle 
of the display panel D and sends it to a microcomputer 
3 described later. 

[0042] On an end of the display panel D is secured a 
lead-in switch 2 that come into its on state responsively 
to a touch with the inner wall of the receiving space KK 
in cases the display panel D is completely inserted into 
the receiving space KK. The lead-in switch 2 generates 
a lead-in signal Ssc in response to its on state and sends 
it to the microcomputer 3. 

[0043] In other portions otherthan the receiving space 
KK in the receiver K, there are secured a rotary motor 
driver 4 and a slider motor driver 5. The rotary motor 
driver 4, which serves as one element of opening de- 
vice, drives a not-shown rotary motor for rotating the dis- 
play panel D about the axis J. The slider motor driver 5, 
which also serves as another element of the opening 
device, drives a not-shown slider motor for moving the 
display panel D right and left in FIG. 2 together with the 
axis J. Each of the drivers 4 and 5 is controlled with each 
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. of control signals Sdr and Sdh supplied from the micro- 
computer 3, thereby driving a rotary motor and a slider 
motor, respectively. 

[0044] The microcomputer 3, which serves as one el- 
ement for a detection device and a receiving control de- 5 
vice, realizes control with an output controller 6 de- 
scribed later and executes later-described processing 
by using both of the position detecting signal Se from 
the encoder 1 and the lead-in signal Ssc from the switch 
2. As results of the control and processing, the micro- to 
computer 3 controls exposing action, retracting action, 
and other actions of the display panel D as well as out- 
puts a video signal Sav to the display panel D through 
later-described processing. Hence, video expressed by 
the video signal Sav can be visualized on a display 15 
screen G of the display panel D. 
[0045] The exposure of the display panel D is defined 
by a series of actions of drawing the display D out of the 
receiver K together with the axis J, and then rotating the 
drawn display panel in the clockwise in FIG. 2 up to an 20 
angular position providing a video displayable state. The 
video displayable state is a state In which video on the 
display screen G is cleariy visible for users. Meanwhile, 
the receiving of the display panel D is defined by a series 
of actions of rotating back the display panel D under the 25 
video displayable state down to an angular position for 
receiving in the counterclockwise in FIG. 2. and then in- 
serting the panel in the receiver K completely. 
[0046] Specifically, the video displayable state is re- 
alized In such a manner that, for example, a user prevl- 30 
ously operates an operation device so as to provide the 
microcomputer 3 with angular Information which allows 
the display panel D to stand at a desired easy-to-see 
angle. 

[0047] With reference to FIG. 3, the configuration and 35 
outlined operations of the video display apparatus ac- 
cording to the present embodiment will now be de- 
scribed, which includes the in-dash monitor IM con- 
structed and operated as above. 

[0048] A video display apparatus S including the fore- 40 
going in-dash monitor IM comprises (i) an output con- 
troller 6 functioning as an output devtee, (ii) an operation 
device 7 and (ill) a video output unit 8. 
[0049] The operation of the video display apparatus 
will now be outlined. 45 
[0050] First, the video output unit 8 produces the vid- 
eo signal Sav of video to be displayed on the display 
panel D. and sends it to the output controller 6. 
[0051] In cases video recorded on an optical disc is 
displayed, an information replay apparatus serves as so 
the video output unit 8. in which the recorded information 
is detected from the optical disc to replay it as video. 
Further, for displaying on the display panel D video re- 
ceived through a radio wave of television broadcasting, 
the video output unit 8 is realized by a television receiver 55 
to receive the broadcasting radio wave. 
[0052] The output controller 6 controls the microcom- 
puter 3 of the in-dash monitor IM based on an operation 



signal Sin supplied responsively to an operation per- 
formed with the operation device 7. This makes the dis- 
play panel D display necessary video thereon. 
[0053] In this control, the output controller 6 provides 
the microcomputer 3 with the video signal Sav that has 
been sent from the video output unit 8 and a synchroni- 
zation signal Ssy for the video signal Sav. The synchro- 
nization signal Ssy, which composes part of the video 
signal Sav. is given to the microcomputer 3 priorto trans- 
mitting video expressed by the video signal Sav to the 
microcomputer 3. 

[0054] In parallel with this, the output controller 6 ex- 
ecutes display control processing shown in FIG. 5 on 
the basis of a pose signal Spz, an exposure completion 
signal Sop, and an under-exposure signal Sep, which 
will be described later, all of which are supplied from the 
microcomputer 3. 

[0055] In the display control of video, the microcom- 
puter 3 performs later-described processing based on 
the position detecting signal Se. with the result that the 
pose signal Spz, the exposure completion signal Sop. 
and the under-exposure signal Sep are produced to be 
sent to the output controller 6. The pose signal Spz is a 
signal for temporarily causing the output controller 6 to 
stop outputting the video signal Sav. The exposure com- 
pletion signal Sop shows that the exposure of the dis- 
play panel D to the video displayable state has been 
completed. The under-exposure signal Sep shows that 
the display panel D is now under development to the 
video displayable state. 

[0056] Concurrently, based on the synchronization 
signal Ssy and video signal Sav, which are from the out- 
put controller 6, the microcomputer 3 execute display 
control processing shown In FIG. 4. In such execution, 
the foregoing control signals Sdr and Sdh are sent to 
the rotary motor driver 4 and slider motor driver 5, re- 
spectively, and the video signal Sav is sent to the display 
panel D. 

[0057] The display control processing according to 
the present embodiment executed mainly by both mi- 
crocomputer 3 and output controller 6 will now be de- 
scribed in conjunction with flowcharts shown in FIGS. 4 
and 5. 

[0058] At first, referring to FIG. 4. a display control 
processing executed by the microcomputer 3 will now 
be explained. 

[0059] By the microcomputer 3, it is first determined 
whether or not the synchronization signal Ssy, which 
precedes the video signal Sav, has been received (Step 
S1). 

[0060] When It Is determined that the synchronization 
signal Ssy has been received (YES at Step S1), the 
processing transfers to a step to display on the display 
panel D video corresponding to the video signal Sav 
which should be received next. It is then detennined if 
the display panel D is now extended or unfolded in the 
video displayable state or received in the receiver K. 
based on the lead-in signal Ssc and position detecting 
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signal Se (Step S2). 

[0061] If the display panel D is extended up to a po- 
sition for the video displayable state (NO at Step S2), it 
is recognized that the video can be displayed at once, 
thus being moved to processing at Step S7. In contrast, 
v^^hen the display panel D has yet to be extended up to 
a position for the video displayable position {YES at Step 
S2), the microcomputer 3 produces the pose signal Spz 
to output it to the output controller 6 (Step S3), thus re- 
alizing a temporal stop of output of the video signal Sav. 
The microcomputer 3 also produces the foregoing con- 
trol signals Sdh and Sdr and then outputs their control 
signals to the slider motor driver 5 and the rotary motor 
driver 4. respectively (Step S4), pulling out the display 
panel D from the receiver and placing it up to the position 
for the video displayable state. 
[0062J When the exposure of the display panel D 
starts, it is determined based on the position detecting 
signal Se whether or not the display panel D has been 
placed in the position for the video displayable state 
(Step S5). If the exposure is not completed (NO at Step 
S5). the under-exposure signal Sep is outputted to the 
output controller 6 to continue the exposure processing 
(Step S6). 

[0063] However, when it is detected at the determina- 
tion of Step S6 that the exposure of the display panel D 
has been completed (YES at Step S5). the exposure 
completion signal Sop is produced and sent to the out- 
put controller 6 (Step S7). 

[0064] Practically, at a timing when the position de- 
tecting signal Se is detected, which shows that the dis- 
play panel D has tumed by a prescribed angle for the 
video displayable state, it is detemiined that the expo- 
sure of the display panel D has been completed. 
[0065] It is then determined whether or not a video sig- 
nal Sav including video information to be displayed has 
been received from the output controller 6 (Step S8). If 
the video signal Say has not been received (NO at Step 
S8), the processing to monitorthe reception is repeated. 
In contrast, the video signal Sav has been received 
(YES at Step 8), the video is displayed on the display 
panel D that has already been in the video displayable 
state (Step S9). 

[0066] After this, the detemnination that the display 
has been completed is made for all pieces of video (Step 
S10). When the display has not been completed for all 
pieces of video (NO at Step S10). the display processing 
for other pieces of video is continued, while when the 
display has been completed (YES at Step SI 0), the dis- 
play control processing is finished for all the pieces of 
video. After this display, the display panel D will be re- 
ceived in the receiver K. 

[0067] Meanwhile, it is detemiined at Step S1 that the 
synchronization signal Ssy has not been received (NO 
at Step SI), it is recognized that video to be displayed 
has not been obtained. Then, it is determined if or not a 
specified period of time has passed with no reception of 
the synchronization signal Ssy (Step S11). The process- 



ing at Step S11 determines if the synchronization signal 
Ssy has not been received yet or not, that is, video to 
be displayed has not been received yet or not. 
[0068] Practically, such occasions with no video in- 

5 elude a state in which video to be displayed is not re- 
ceived before its display start timing has not come and 
another state in which the synchronization signal Ssy is 
not received because the display of all pieces of video 
to be displayed has been completed. 

10 [0069] In cases it is determined at step S11 that the 
specified period of time has not passed (NO at Step 

511) , waiting for the synchronization signal Ssy is done 
until the specified period of time passes. On the other 
hand, when the specified period of time has passed 

15 (YES at Step S11). it is determined on the basis of the 
position detecting signal Se whether or not the display 
panel D is currently in the video displayable state (Step 

512) . 

[0070] When the display panel D is not in the video 

20 displayable state (NO at Step S12), the display control 
processing is terminated without any actions. In con- 
trast, when the display panel D is in the video displaya- 
ble state (YES at Step S12), the display panel D cur- 
rently in the video displayable state is forced to be re- 

25 cetved in the receiver K (Step S13), before the display 
control processing is terminated. 
[0071] Referring to FIG. 5, processing executed by 
the output controller 6, which constitutes part of the dis- 
play control processing according to the present embod- 

30 iment, will now be described. 

[0072] At first, the output controller 6 detemnines if or 
not an operation signal Sin has been received from the 
operation device 7 (Step SI 5), the signal indicating that 
video should be read from the video output unit 8 to dis- 

35 play it on the display panel D. When such operation sig- 
nal Sin has not been inputted (NO at Step S15), waiting 
is Icept until the input of the operation signal. But, when 
the operation signal has been inputted (YES at Step 
S15), the synchronization signal Ssy included in the vid- 

40 eo signal Sav provided from the video output unit 8 is 
sent to the microcomputer 3 priorto the video itself (Step 
SI 6: refer to Step SI in FIG. 4). 
[0073] It is then detemiined whether or not the pose 
signal Spz has been received from the microcomputer 

45 3 (Step SI 7). In the case that the pose signal has not 
been received (NO at Step SI 7), waiting is kept during 
a specified period of time without any processing. When 
the pose signal Spz has not been received from the mi- 
crocomputer 3 after the specified period of time, the dis- 

50 play control processing is obliged to be temiinated (Step 
S23), because it is considered that there occurs a mal- 
function in exposing the display monitor D. 
[0074] On the other hand, when it is determine that 
the pose signal Spz has been received (YES at Step 

55 S17), It is recognized that the display panel D has not 
been ready for its video displayable state in the in-dash 
monitor IM yet. Thus, the output of the video signal (vid- 
eo information) Sav to the microcomputer 3, which fol- 
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. lows the synchronization signal Ssy, is halted temporar- 
ily (Step S18). It is then determined whether or not the 
under-exposure signal Sep (refer to Step S6 in FIG.4) 
has been received (Step S19). 

[0075] When the reception of the under-exposure sig- 5 
nal Sop is determined at Step 19 (YES at Step SI 9), it 
is recognized that the display panel D has been yet to 
be extended or unfolded up to its video displayable state 
in the in-dash monitor IM, thereby its temporarily halted 
state is maintained (Step S18). On the other hand, when io 
the under-exposure signal Sop has not been received 
yet (NO at Step SI 9). it is then detemnined if the expo- 
sure completion signal Sop (refer to Step S7 in FIG. 4) 
has been received or not (Step S20). 
[0076] If the exposure completion signal Sop has not is 
been received yet (NO at Step S20), it is recognized that 
the display panel D has been yet to be extended up to 
Its video displayable state in the in-dash monitor IM. 
thereby its temporarily halted state is maintained (Step 
S18). In contrast, when the exposure completion signal 20 
Sop has been received (YES at Step S20). it is recog- 
nized that the exposure of the display panel D in the in- 
dash monitor IM has been completed. The output of the 
video signal (video information) Sav. which has been 
temporarily halted at Step S18. is started to display the 25 
video on the display panel D (Step S21 : refer to Steps 
S8 and S9 in FIG. 4). 

[0077] It is then detemriined if the output of all pieces 
of video to the microcomputer 3 has been completed or 
not (Step S22). When such completion is not realized 30 
(NO at Step S22). the output of the video signal Sav for 
the remaining pieces of video is repeated (Step S21). In 
contrast, when being completed (YES at Step S22), the 
entire display control processing is terminated. 
[0078] As described above, in the display control 35 
processing carried out by the video display apparatus S 
of the embodiment, the display of video is started only 
when the display panel D comes into its video display- 
able state (refer to Step S21 in FIG.5). In other words, 
all pieces of video to be displayed can be displayed on 40 
the display panel D brought into its video displayable 
state in advance. 

[0079] In cases the display panel D has been yet to 
be extended or unfolded up to the position for the video 
displayable state, the video signal Sav is prohibited from 45 
being outputted (temporarily halted) to the display panel 
D (referto Step S18 in FIG.5). This prohibition makes it 
possible to avoid video from being displayed in the 
course of exposing the display panel D. 
[0080] When the display of all pieces of video has so 
been completed, the display panel D is retracted from 
its video displayable state (Step SI in FIG.4). It is there- 
fore possible to retract the display panel D without any 
user's manual operation. 

[0081] Additionally, the position to which the display 55 
panel D is unfolded provides its video displayable state 
in which the video is clearly visible. This prevents video 
from being displayed with an improper visible state. 



(II) Modifications 



[0082] Referring to FIGS. 6(a)-6(c) to 9(a)-9(b). mod- 
ifications of the present embodiment will now be de- 
scribed. 

[0083] FIGS. 6(a).6(c) to 9(a)-9(b) are extemal per- 
spective views each showing a video display apparatus 
of each modification. 

[0084] The foregoing embodiment has explained the 
video display control processing, which is executed in 
the in-dash monitor performing the operations as shown 
in FIG. 1, to which the present invention is applied. 
Moreover, the present invention is not limited to such a 
mode, but can be applied to various other modes of vid- 
eo display apparatus. 

[0085] For example, as shown in FIGS. 6(a) to 6(c), 
there is provided a video display apparatus HI accord- 
ing to the first modification. The video display apparatus 
HI has a construction in which a front cover 1 0 is folded 
onto a base 11 with a liquid crystal monitor 12 received 
therebetween. A notrshown attachment to secure the 
base 11 on a dashboard or others Is secured on the base 
11. 

[0086] Along both side walls of the front cover 10, 
guide grooves 16A and 16B are formed. Protrusions 
1 8A and 1 8B secured on both upper comers of the liquid 
crystal monitor 12 come into engagement with the guide 
grooves 16A and 16B. A user grasps a holding end 13 
or others of the front cover 10, and can open and close 
the front cover 1 0, In association with the open and close 
motions of the front cover 10, the protrusions 18A and 
18B are smoothly slid along the guide grooves 16A and 
16B about a pivot shaft (a hinge) 17. 
[0087] In this video display apparatus HI, a not- 
shown stopping mechanism is secured closely to the 
pivot shaft 17, so that the liquid crystal monitor can be 
stopped at a prescribed angular position. 
[0088] In the case that this video display apparatus 
HI is opened by hand, the holding end 13 of the front 
cover 10 is grasped by fingertips and opened, as being 
pushed slightly, in a direction X in FIG. 6(b). 
[0089] In association with a motion of the front cover 
10. the liquid crystal 12 gradually stands up as it slides 
along the guide grooves 16A and 16B. as shown in di- 
rections Y and Z. 

[0090] When the liquid crystal monitor 12 stands up 
to a prescribed angular position, a not-shown chuck de- 
vice locks the monitor 12. 

[0091] By contrast, for closing the front cover 10, the 
chuck device is released to fold the liquid crystal 12 be- 
tween the front cover 10 and the base 11 . 
[0092] For applying the present invention to the video 
display apparatus HI shown in FIGS. 6(a) to 6(c), the 
output of the signals are controlled as follows. That is, 
the pose signal Spz and under-exposure signal Sep are 
outputted from the microcomputer 3 during placing the 
liquid crystal monitor 12 in a position shown in FIG. 6(c). 
In addition, the exposure completion signal Sop is out- 
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putted to start the output of the video signal Sav, when 
the liquid crystal monitor 12 has been extended or un- 
folded up to a video displayable position. 
[00931 In the video display apparatus H1 of the 
present modification, arranging electric motors or other 
necessary devices closely to the pivot shaft 17 enables 
the video display apparatus to be opened and closed 
with electric power. In this case, the detemiinatlon 
whether or not the synchronization signal Ssy is re- 
ceived within a specified period of time is made. If the 
determination of no reception is made, i.e., the display 
of video Is completed, the video display apparatus HI 
currently under Its opened state is closed. 
[0094] The second modification will now be de- 
scribed. As shown in FIGS. 7(a) to 7(c), there is provided 
a video display apparatus H2 according to the second 
modification. Like the first modification, the video display 
apparatus H2 has a construction In which a front cover 
10 Isfoldable onto a base 11 with a liquid crystal monitor 
12 received therebetween. A not-shown attachment to 
secure the base 11 on a dashboard or others is secured 
on the base 11. 

[0095J Along both side walls of the base 11, guide 
grooves 16A and 16B are formed. Protrusions 18A and 
18B secured on both lower corners of the liquid crystal 
monitor 12 come Into engagement with the guide 
grooves 16A and 16B. A user grasps a holding end 13 
or others of the front cover 10, and can open or close 
the front cover 10. In association with the open or close 
motion of the front cover 10. the protrusions 18A and 
188 are smoothly slid along the guide grooves 16Aand 
168 about a pivot shaft 17. 

[0096] In this video display apparatus H2, a not- 
shown stopping mechanism is secured closely to the 
pivot shaft 17, so that the liquid crystal monitor can be 
stopped at a prescribed angular position. 
[0097] In the case that this video display apparatus 
H2 Is opened by hand, the holding end 13 of the front 
cover 10 Is grasped by fingertips and opened, as being 
pushed slightly, in a direction X in FIG. 6(b). 
[0098] In association with a motion of the front cover 
10, the liquid crystal 12 gradually gets up as it slides 
along the guide grooves 16A and 168, as shown In a 
direction Y. 

[0099] When the liquid crystal monitor 12 stands up 
to a prescribed angular position, a not-shown chuck de- 
vice locks the monitor 12. 

[01 00] By contrast, for closing the front cover 1 0, the 
chuck device is released to fold the liquid crystal 12 be- 
tween the front cover 10 and the base 11 . 
[0101] For applying the present Invention to the video 
display apparatus H2 shown In FIGS. 7(a) to 7(c), the 
output of the signals are controlled as follows. That is, 
the pose signal Spz and under-exposure signal Sep are 
outputted from the microcomputer 3 during exposing the 
liquid crystal monitor 12 In a position shown In FIG. 7(c). 
In addition, the exposure completion signal Sop is out- 
putted to start the output of the video signal Sav. when 



the liquid crystal monitor 12 has been unfolded up to a 
video displayable position. 

[0102] In the video display apparatus H2 of the 
present modification, arranging electric motors or other 

5 necessary devices closely to the spindle 1 7 enables the 
video display apparatus to be opened or closed with 
electric power. In this case, the determination whether 
or not the synchronization signal Ssy is received within 
a prescribed period of time is made. If the determination 

10 of no reception is made, i.e., the display of video Is com- 
pleted, the video display apparatus H2 currently under 
its opened state is closed. 

[01 03] Referring to FIGS. 8(a) to 8(d), a video display 
apparatus H3 according to the third modification will now 
15 be described. In this apparatus H3, a front cover 10 and 
a base 1 1 are coupled with each other with the front cov- 
er 10 rotatable freely 

[0104] An attachment 19 for securing the base 11 on 
a dashboard or others is attached to the base 11. The 

20 attachment 1 9 Is secured on the dashboard using a dou- 
ble-coated adhesive tape 19A and/or screws 19B. 
[0105] Along both inner side-walls of the base 11, 
guide grooves 16A and 168 are formed. Protrusions 
1 8A and 1 8B secured on both lower comers of the front 

25 cover 10 come into engagement with the guide grooves 
1 6A and 168. A user grasps a holding end 13 or others 
of the front cover 10, and can open and close the front 
cover 10. In association with the open and close motions 
of the front cover 10, the protrusions 18A and 188 are 

30 smoothly slid along the guide grooves 16A and 16B. 
[0106] In this video display apparatus H3, a not- 
shown stopping mechanism allows the liquid crystal 
monitor to be stopped at a prescribed angular position. 
[0107] The holding end 13 of the front cover Is 

35 grasped by fingertips and opened with a push In a di- 
rection X as the holding end is slightly moved forward. 
[0108] The front cover 10 is then pushed down in a 
direction Y in such a nruinner that the protrusions 18A 
and 188 are smoothly slid forward along the guide 

40 grooves 16Aand 168. 

[01 09] A further push of the front cover 1 0 in a direc- 
tion Z permits the front cover 10 to turn up to a pre- 
scribed angular position. FIG. 8(d) exemplifies the pivot 
shaft and a rotation angle of the front cover 10. 

45 [01 10] By contrast, the front cover 10 can be closed 
through folding. 

[0111] The video display apparatus H3 of the present 
modification can electrically be opened and closed by 
an electric motor. In this case, the determination wheth- 

50 er or not the synchronization signal Ssy Is received with- 
in a specified period of time Is made. If the detemninatlon 
of no reception Is made, I.e., the display of video Is com- 
pleted, the video display apparatus H3 currently under 
its opened state is closed. 

55 [01 12] For applying the present invention to the video 
display apparatus H3 shown in FIGS. 8(a) to 8(d), the 
output of the signals are controlled as follows. That is, 
the pose signal Spz and under-exposure signal Sep are 
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. outputted from the mlcrocompiiter 3 during placing the 
liquid crystal monitor 12 in a position shown in FIG. 8 
(d). In addition, the exposure completion signal Sop is 
outputted to start the output of the video signal Sav, 
when the liquid crystal monitor 12 has been extended 5 
up to a video displayable position. 
101131 Referring to FIGS. 9(a) and 9(b), a video dis- 
play apparatus H4 of the fourth modification will now be 
described. The video display apparatus H4 has a base 
11 on which a liquid crystal monitor 12 is integrally io 
fomned together with a not-shown attachment for secur- 
ing the base on a dashboard or others. 
[0114] A reflecting mirror 20 is mounted on the inner 
surface of a front cover 1 0. 

[0115] Further, the front cover 10 is rotatably coupled is 
with the base 11 via a pivot shaft 17. providing a folding 
structure In which the front cover 10 can be smoothly 
turned upward or downward. 

[0116] In the video display apparatus H4 of this mod- 
ification, a not-shown stopping mechanism arranged 20 
closely to the pivot shaft 1 7 is used for stopping the front 
cover 10 at a prescribed angular position. 
[0117] A user grasps the holding end 13 of the front 
cover 10 by fingertips and pulls it up so as to turn 
smoothly around the pivot shaft 1 7, thus the front cover 25 
10 being lifted up. 

[01 18] Therefore, the front cover 10 is stopped by the 
stopping mechanism at a prescribed angular position. 
[0119] After the stop, video of which right and left di- 
rections are reversed are displayed on the crystal liquid 30 
monitor 12, However, because the min-or 20 is attached 
on the inner surface of the front cover 10. the reversed 
image is reflected by the mirror 20 and is converted into 
a normal-direction image. Hence, the video can be ob- 
served. 35 
[0120] Since movement of the front cover 10 changes 
a reflected direction of an image displayed by the liquid 
crystal monitor 12. an optimum observing position can 
be obtained. 

[0121] The front cover 10, which is now opened, can 40 
be closed by hand or with an electrical power device. 
[0122] This construction gives users an optimum an- 
gle of field of view for use, thus providing the video dis- 
play apparatus H4 capable of securing safety and a for- 
ward view of uses for non-use. 4S 
[0123] For applying the present invention to the video 
display apparatus H4 shown in FIGS. 9(a) and 9(b), the 
output of the signals are controlled as follows. That is, 
the pose signal Spz and under-exposure signal Sep are 
outputted from the microcomputer 3 during placing the so 
front cover 10 in a position shown in FIG.9B. In addition, 
the exposure completion signal Sop is outputted to start 
the output of the video signal Sav, when the front cover 
10 has been unfolded up to an angular position shown 
in FIG.9B. 55 
[0124] In cases the front cover 10 is electrically pow- 
ered for its closing, it is determined if the synchronization 
signal Ssy has been received or not during a prescribed 



period of time. When there is no reception of such signal, 
i.e.. the display of video Is completed, the front cover 10 
is closed. 

[0125] The foregoing modifications can obtain the 
similar or identical advantages to those obtained in the 
foregoing embodiment. 

[0126] Further, there is provided an alternative con- 
figuration for the microcomputer 3 and output controller 
6. A personal computer can be used for the microcom- 
puter 3 and output controller 6. as long as programs of 
the flowcharts shown in FIGS. 4 and 5 are stored in a 
flexible disc, a hard disc, or others serving as an infor- 
mation medium and the personal computer is able to 
read the programs for execution. 



Claims 

1. A display control apparatus comprising: 

an opening device (4. 5) for placing a display 
device (D) received in a receiving device (K) in 
an active state thereof; 

a detection device (1) for detecting whether or 
not the display device (D) is placed in the active 
state; and 

an output device (6) for. when it Is detected that 
the display device (D) has been placed in the 
active state, outputting a video signal to be dis- 
played on the display device (D) to the display 
device (D) so that the display device (D) starts 
to display video based on the video signal. 

2. A display control apparatus comprising: 

a display device (D) capable of being in an ac- 
tive state to display video; 
a detection device (1) for detecting whether or 
not display of the video is completed for all vid- 
eo; and 

a receiving control device for placing the dis- 
play device (D) in the active state in a receiving 
device (K) when it is detected that the display 
of all the video has been completed. 

3. The display control apparatus of of claim 1 or 2, 
wherein the active state is a state at which the dis- 
play device (D) is placed so that the video displayed 
on the display device (D) is visible. 

4. A display control method comprising the steps of: 

placing a display device received in a receiving 
device in an active state thereof; 
detecting whether or not the display device is 
placed in the active state; and 
outputting, when it is detected that the display 
device has been placed in the active state, a 
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video signal to be displayed on the display de- 
vice to the display device so that the display de- 
vice starts to display video based on the video 
signal. 

5 

5. A display control method comprising the steps of: 

detecting whether or not display of ail video has 
been completed by display device under an ac- 
tive state; and 

controliably receiving the display device in a re- 
ceiving device so as to be placed in an Inactive 
state from the active state, when it is detected 
that the display of all video has been complet- 
ed. 

6. The display control method of claim 4 or 5, wherein 
the active state Is a state at which the display device 
is placed so that the video displayed on the display 
device is visible. 20 

7. An information recording medium in which a display 
control program is recorded readably by a computer 
included in a display control apparatus, the display 
control program causing the computer to serve as: 2S 

an opening device (4, 5) for placing a display 
device (D) received in a receiving device (K) in 
an active state; 

a detection device (1) for detecting whether or 
not the display device (D) is placed in the active 
state; and 

an output device (6) for. when it is detected that 
the display device (D) has been placed in the 
active state, outputting a video signal to be dis- 
played on the display device (D) to the display 
device (D) so that the display device (D) starts 
to display video based on the video signal. 

8. An Information recording medium in which a display 40 
control program is recorded readably by a computer 
included in a display control apparatus, the display 
control program causing the computer to serve as: 

a detection device (1) for detecting whether or 
not display of all video has been completed by 
a display device (D) to display the video under 
an active state; and 

a receiving control device for controliably re- 
ceiving the display device (D) in a receiving de- 
vice (K) so as to be placed in an inactive state 
from the active state, when it Is detected that 
the display of all video has been completed. 

9. The information recording medium of claim 7 or 8, 55 
wherein the active state is a state at which the dis- 
play device (D),js placed so that the video displayed 

on the display device (D) Is visible. 
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FIG. 1(b) 



FIG. 1 (c) 
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